Aging and malnutrition are both well-known surgical risk factors. With regard to age, several clinical studies have shown increased postoperative morbidity and mortality in patients over 60 or 65 years [1] [2] [3] [4] . Malnutrition is also a well-identified risk factor [5] [6] [7] [8] [9] . However, studies specifically dealing with malnutrition in geriatric surgical patients are rather scarce [10] [11] [12] and none have used the Mini Nutritional Assessment (MNA). A descriptive study was therefore designed to assess the degree of malnutrition in elderly surgical patients using the MNA, which is known to be a practical tool for grading the nutritional state of elderly patients [13] . It was to be used for the routine evaluation of a surgical population of outpatients over 60 years of age seen on preoperative anesthesia consultation.
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Methods and Patients

Patients
Every ambulatory patient over 60 seen on preoperative anesthesia consultation and scheduled for elective surgery was assessed. The following were not included: patients under 60 years of age; hospital inpatients (but institutionalized patients seen as outpatients were included); and patients admitted urgently or for emergency surgery. The evaluation was performed at two sites: a university affiliated public hospital (Centre Hospitalier Universitaire de Nîmes, France), and a private surgical hospital (Clinique Beau Soleil, Montpellier, France). Severe systemic disturbance that is life-threatening with or without surgery 5
Moribund patient who has little chance of survival but is submitted to surgery as a last resort (resuscitative effort)
Assessment of Nutritional Status
The MNA was applied by the anesthesiologist seeing the patients for preoperative evaluation. It was included in the overall clinical assessment, which routinely involved use of the American Society of Anesthesiologists (ASA) physical status score (Table 1 ). This score is widely used by anesthesiologists and the scores have been shown to be consistent between trained physicians [14] . The following were also recorded: gender, age, height, weight, body mass index (BMI), and type of scheduled operation, in four groups: orthopedics, digestive surgery, digestive endoscopy, and miscellaneous (mostly cataract operations). The MNA forms were filled in on site by the anesthesiologist seeing the patients. They were checked by a single investigator who was not involved in the clinical management of the patients. This investigator obtained or rectified the missing or ambiguous information, and calculated the MNA score.
Statistics
We used the following statistical tests as appropriate: Student's t test, ¯2 test, and nonparametric tests, with a critical probability (p) value set at 0.05. The results are given as median and range.
Results
Data on 419 patients seen between January and October 1996 were recorded. Their age, height, weight, and BMI values are given in Table 2 . There were equal numbers of men and women, and the median age for the two genders was the same.
One hundred and ninety-one patients were seen in Montpellier and 228 in Nîmes (total = 419). Of those seen before elective surgery, 263 patients (62.8%) were scheduled for digestive surgery, 95 (22.7%) for orthopedic surgery, 28 (6.7%) for digestive endoscopies, and 33 (7.9%) for miscellaneous reasons. In 82 cases the ASA score was 1 (19.6% of the total), in 212 cases it was 2 (50.6 %), in 115 cases it was 3 (27.4%), and in 10 cases it was 4 (2.4%). As expected, no patient was classified as ASA 5. In these patients, the median MNA score was 26, ranging from 1.5 to 30. In 11 cases the MNA score could not be calculated. Because the MNA score is the sum of four items, these were also recorded for each patient (Table 3) . With regard to the nutritional thresholds, 28 patients (6.9% of the total) were found to have frank malnutrition (score less than 17), 104 (25.5%) were found to be at risk for malnutrition (MNA score between 17 and 23.5), and 276 (67.6%) were well nourished. The patients scheduled for digestive surgery had a significantly lower median MNA score (25.5, range 1.5-30), and there were fewer well-nourished patients (62%).
There was a strong relation between malnutrition and ASA score (Table 4) . Moreover, among the 290 ASA 1-2 patients, 24.8% were found to be at least at risk of malnutrition, in contrast with 49.1% of at-risk and frankly undernourished patients in the group of 118 ASA 3-4 patients (¯2 test, p = 10 -4 ).
Discussion
Among 419 ambulatory geriatric patients evaluated for elective surgery, the median MNA score was 26, ranging from 1.5 to 30, and about one third (32.4%) were at risk of malnutrition or frankly undernourished.
The population studied consisted of outpatients over 60 years of age seen in a teaching hospital as well as in a private surgical clinic. To avoid causing the nutritional results to be skewed, hospital inpatients and patients admitted urgently or for emergency surgery were not included. We therefore believe that the patients studied should have been representative of the geriatric surgical population as a whole, and that the clinical setting should have given a picture of current clinical practice. However, only half of the surgical patients were women, a smaller proportion than in a companion study performed in Nîmes during the same period on 1,337 elderly hospital inpatients, in which two thirds were women, and those subjects were also older (median age 84 years, range 55-103
Even in our relatively healthy population (two thirds of the patients were considered at low or mild risk for anesthesia and surgery), about one third of the patients were found to be at least at risk of malnutrition. Our population thus seemed to differ from those of other studies. For example, 10-15% of the surgical patients studied by Sandstrom et al. [16] and 3-12% of the patients in a metaanalysis on perioperative nutrition data by Detsky et al. [6] were not well nourished. As those studies were not specifically aimed at older patients, it seems that surgical patients over 60 years are most at risk of malnutrition.
In the particular setting of preoperative evaluation, the role of the ASA score should be considered. Though there appeared to be a close relation between the ASA and MNA scores, the ASA score alone obviously could not predict malnutrition. This shows that a clinical evaluation by a trained anesthesiologist takes into account at least some features relevant to the nutritional state of the patient, but also that such an evaluation is insufficient for a proper assessment of malnutrition and therefore inadequate for making a decision on preoperative nutritional intervention. It could be argued that the finding that the patients with the poorest preoperative prognosis are the most often undernourished is hardly surprising, but the fact that about half of the ASA 3 and 4 patients were at least at risk of malnutrition suggests that the ASA score could be used to screen surgical patients with regard to their nutritional status. This could have application for studies dealing with perioperative clinical nutrition of elderly patients in order to narrow their focus to those with the poorest prognosis, but we think it could also have a clinical application.
In conclusion, the MNA seemed useful for the preoperative evaluation of nutritional status. However, a comparison in this particular setting with other assessment tools, such as the subjective global assessment [17] or the nutritional risk index [5] remains to be done. Its effectiveness could be best judged by clinical studies relating the MNA score to the postoperative course of elderly patients, with or without the intervention of a perioperative nutritional program.
